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1. 
REPORT OF 
THE EIGHTH (18841 INTERNATIONAL PEARL MILLET RUST NUASERY 
I IPMRN 1 
I n t t r n r t l o n r l  Crop8 Fbrrrrch I n r t i t u t r  t o r  the S r l - A r i d  Tmplca 
ICRIBAT, Prtclnahoru, P.O., Andhra Prrdrrh ,  5028e4, InU18 
The 1984 IntrmcrDtonoZ Pearl M l k t  h r t  k w q  (I=), oonhWng 
45 a t r i e r ,  tar  rent t o  0 0 0 ~ 2 V t 0 ~ 8  a t rrven tooationr in IndCcr. Thr 
rrruttr vrrr r r o d v d  f r m  6i.z Zwcrtionr, Rwt p r r r w e  uol rort  
s m e r r  a t  ICRISAT Cmtrr fo l tovd  bu h n r  wd Bhownirogm a d  
moderate at other Looations9 w r p t  at D u r g a p t w  vhrrr it uar leu. Ilo 
m t r y  w r  rurt frrr a t  a l l  locations. Seven m t r i r r  drvrlopd no rorr 
tM 10% rust on the uppr  four lr00er a t  any of tho bCZ ZmtCOn6. 
Thrrr included (P 15649 P 15819 P 15919 P 15929 P 140 and 700481-21-8) 
that showd htgh b u r l s  of rust rrrirtanoe i n  t a r t s  i n  p r m w w  yrar. 
Among the mtrCIr that w r r  included for thr f i r s t  time, 7042-1-4-4 
and D 3221112-3 h o d  high levels of rust resirtanor. Ibo mtrirr9 .  
P 1581 and P 140, w r r  identified as having h i g h  lrvrlr  of eolrbCnd 
rrr ir tmee  t o  domy mildew and rust .  
RESUME 
La Pdpinikre internationale de la rou i l l e  de p e t i t  rm:Z (IPMRN) pour 
1984, comprenant 45 entrdes a kt6 envoyke a w  coopkrateurs a' sept 
emplacements en inde. Des r6suZtats ont ktk obtenus de s i x  e q l a c e m t s .  
L'incidence de l a  m u i l l e  a dti la  plus forte au Centre ICRiSN, suivie  
de Pme e t  de Bhavanisagar. L'incidence a dtk moyenne sur d'autres 
eqlacements ,  sauf d Durgapur ori e l l e  a d t i  foible. Aucwe entr ie  n'a 
4th exenpte de rou i l l e  d tous les  emplacements. Sept sntrdes n 'ont  
dkveloppk que 10% de m u i l l e  sur Zes quatre f e u i l i e s  supkrieures d 
1 'un ou 1 'autre des s i x  emplacements. Les entrkes P 1564 ,  P 158!, 
P 1591, P 1592, P 140 e t  700481-21-8 qui ont figure' pami e l l e s ,  se 
sont montrkes t r2s  rdsis tantes  duns l es  essais  antbrieurs. P a m i  les  
entrdes incluses pour Za premidre fois ,  7042-1-4-4 e t  D 322/1/2-3 ont 
eu de t rds  bonne rksistance d l a  roui2Ze. c?n a i d e n t i f i l  d e w  sntrbes, 
P 1581 e t  P 140, ayant une forte rksisr;ance d 24 fois  au miZdiou e t  d Za 
m u i l l e .  
Correct c i ta t im:  ICRISm (International Craps Research Institute for the 
Semi-Arid Trop'ics) 1985. Progress Report: MP-113 Report 
of the 1984 IPMRN. Patanckru, P.O. 502324, A.P. Indirt 
ICRISAT. 
THE 1984 INTERNATIONAL PEARL MILLET RUST NURSERY 
IIPMRNl 
One o f  t h e  major  o b j e c t i v e s  o f  t he  ICRISAT P e e r l  M i l l e t  ~ a t h o l o g ~  
Program i s  t o  i d e n t i f y  broad-spectrum s t a b l e  ress ie tance  t o  i m p o r t a n t  
p e a r l  m i l l e t  d ieeases.  The approech edopted t o  meet t h i s  o b j e c t i v e  i s  
t o  expose p rom is ing  L ines t o  p o p u l a t i o n s  o f  t he  pathogen a t  
g e o g r a p h i c a l l y  d i v e r s e  l o c a t i o n s .  I n  1977, a P r e l i m i n a r y  P e a r l  Mi L l e t  
Rust Nursery [PPMRNI w i t h  74 t e s t  e n t r i e s  s e l e c t e d  i n  two teaaon r '  
sc reen ing  a t  Hyderebed end Bhevenisagar wes t e s t e d  e t  s i x  Locat ions i n  
I n d i a  w i t h  t h e  h e l p  o f  coope re to rs .  I n  t h e  f o l l o w i n g  yeers ,  requaats  
were rece i ved  from e d d i t i o n e l  s c i e n t i s t s  t o  p e r t i c i p e t e  i n  t h i s  
nu rse ry .  I n  view o f  t h i s ,  t he  I n t a r n e t i o n e l  P e e r i  M i l l e t  Rust Nursery  
[IPMRNI we6 i n i t i a t e d  i n  1978 end has con t i nued  i n  eech succeeding 
year .  I n  1984 t h e  t r i e l  was sent  t o  coope ra to rs  s t  seven Locat ions I n  
I n d i a  end t h e  r e s u l t s  were rece i ved  from s i x  l o c a t i o n s .  
A b r i e f  r e p o r t  on r e s u l t s  i s  g i ven  he re  so t h a t  breeders  end 
p e t h o l o g i s t s  can make U6e o f  t he  data  i n  p l a n n i n g  t h e i r  f u t u r e  
a c t i v i t i e s ,  
TEST LOCATIONS AND COOPERATORS 
Oete i  1s o f  t h e  t e s t  Locat ions  and coope ra to r s  a re  g i ven  t n  Tab la  
1. The Loca t i ons  represent  good coverage o f  I n d i a n  Locat tons  where 
severe  r u s t  o f t e n  occurs  ennue l  l y .  
ENTRIES 
The t r i e l  c o n t a i c e d  45 e n t r i e s  i n c l u d i n g  23 germplasm scceee ions 
s e l e c t e d  a f t e r  t h e i r  r u s t  e v e l u e t i o n  a t  ICRISAT end Bhevanisager,  and 
22 e n t r i e s  w i t h  good performence from t h e  1983 IPMRN. NHB 3  wes used 
as t h e  Loca l  s u s c e p t i b l e  check a t  a l l  Locat ions .  
SCREENING AND SCORING METHODS 
Screen ing wes conducted under n a t u r a l  r u s t  occur rence a t  a l l  
Locat ions .  The s e v e r i t y  assessment was mede u s i n g  Cobb's m o d i f i e d  
s c a l e .  A v i s u a l  score  o f  each o f  20 p l a n t s  pe r  2-row p l o t  randomly 
S e l ~ c t ~ d  i n  each r e p l i c a t i o n  was taken and an average wes c e l c u i e t e d .  
The r u s t  scores  o f  Lower and upper Leaves [ t o p  f o u r  leaves]  were 
sepa ra te l y  taken a t  about t he  dough s tage .  
RESULTS 
D e t a i l e d  data  f o r  t h e  lower and upper, Leeves f o r  a l l  Locat ions  by 
rep l i c e t i o n  a r e  presented i n  Tab les  2-4. !{owever, t he  r e s u l t s  
ob ta i ned  from t h e  t o p  f o u r  Leaves o n l y  a r e  d iscussed here  s i nce  t h r y  
a r e  o f  most impor tance ' n  c o n t r i b u t i n g  Lo y i e l d .  
m: E n t r i e s  were eva lua ted  under Low r u s t  p r r r r u r r .  
H ighes t  r u s t  recorded on t e s t  e n t r i e s  was 7% and Loca l  e u e c . p t l b l r  
check averaged o n l y  13% r u e t .  
Ludhiene: Rust p ressu re  was Low. Locr  1  suscep t i b  lr c h r k  
evereged 25% r u s t .  Though o n l y  two e n t r i e s ,  7042-1-4-4 and p.536-2, 
were r u s t  f r e e ,  none developed more then 10% r u s t .  
Kov i  L ~ a t t i :  E n t r t e s  were eva lua ted  under Low t o  moderate r u s t  
p ressu re .  Loce l  s u s c e p t i b l e  check averaged o n l y  28% r u s t .  Eleven 
e n t r i e s  were r u s t  f r e e  end a l l  o t h e r  except f i v e  e n t r i e s  ID 212-P1, 
I P  8877-3, I P  8695-4, P 462-4 end I P  8714-11 developed 10% r u s t  o r  
Less. 
w: Severe r u s t  developed s t  t h i s  Locat ion .  NHB 3  
[ Local  suscep t i b  1s check) avereged 72% r u s t .  Three t e s t  e n t r i e s ,  
P  542, P 2950, and SAD 421, developed more then 25% r u s t .  Howevar, 
f o u r  e n t r i e s ,  P 1564, 7042-1-4-4, P 1581 and P 548, were r u s t  f r e e  end 
1 4  o t h e r  e n t r i e s  developed 5% r u s t  o r  Less. 
P m :  E n t r i e s  wers eve lua ted  under moderate r u s t  p r e s r u r r .  
Though no e n t r y  was r u s t  f r e e ,  17 e n t r i e s  developed 5% o r  Less r u n t .  
Four  e n t r i e s ,  P 24, 45-331, I P  8714-1 and J 17981 developed 25% r u s t  
end one e n t r y ,  SAD 421, showed h i g h  s u s c e p t i b i  l t t y  [67%1. 
JCRISAI w: Most severe r u s t  developed s t  ICRISAT C r n t r r .  
Though t h e  Loca l  s u s c e p t i b l e  check averaged o n l y  55% r u s t ,  a l l  t h o  
e n t r i e s  except  one, 7042-1-4-4, developed r u s t  and 16 e n t r t r r  
developed more then 25% r u s t .  
Performance o f  E n t r i e s  Across Loca t i ons  
Across Locet lon  performance o f  e n t r i e s  I s  p r sasn ted  i n  Tab la  5.  No 
e n t r y  wes r u s t  f r e e  a t  e l l  l o c e t i o n s .  However, t h r e e  e n t r i s e  P 1564, 
7042-1-4-4, and P 1581, developed 5% o r  Less r u s t  a t  a l l  Locat ions  end 
f o u r  o t h e r  e n t r i e s ,  P  1591, P  1592, P  140, and 700481-21-8, had 10% o r  
lees  r u s t  a t  e l l  Locet ions .  F i f t e e n  e n t r i e s  [ I n c l u d i n g  seven .above) 
developed 45% meen r u s t  across  Locat ions  and i nc l uded  1 2  e n t r i e s  t h a t  
showed good r u s t  r es i s t ance  i n  p r e v i o u s  yea rs '  o f  t h e  IPMRN. Amongst 
t h e  o t h e r  e n t r i e s  advanced from the  1983 IPMRN, SAD 421 performed 
wors t  w i t h  42-67% r u s t  a t  Bhavenisager,  ICRISAT, end Pune, w h i l e  
o t h e r s  hed L i gh t  t o  moderate r u s t  a t  one o r  two o f  thees Locat lons .  
Four teen o f  t h e  1984 IPMDMN e n t r i e s  were evs l ue ted  f o r  r u s t  i n  
t h e  1984 IPMRN. Two o f  these e n t r i e s ,  P  1591 end P 140, d s v e l ~ p e d  
< I D %  r u s t  e t  a l l  Locat ions .  Seve re l  o t h e r  e n t r i e s  developed s l i g h t l y  
more r u s t  o n l y  e t  ICRISAT Center ,  Pune o r  a t  Bheveniseger.  One e n t r y  
P 2950, appeared t o  be s u s c e p t i b l e  t o  r u s t  and downy mi ldew I D M I .  
Performancs o f  e n t r i e s  t h a t  have bean screened f o r  2-8 years  e r e  
presented i n  Teb le  6 .  Seve ra l  o f  these e n t r i e s  have g e n e r e l l y  shown 
Low Leve ls  o f  r u s t  s t  a l l  i o c a t i o n s  each year .  
Recorde on n ~ t u r e l  occur rence o f  DM end e r g o t  were taken o n l y  a t  
Pune. 
m. Twenty seven e n t r i e s  were r e p o r t e d  DM f r e e .  The remain ing  
e n t r i e s ,  except  7042-1-4-4 end J 1798, which developed 3 4  end 19% OM 
r e s p e c t i v e l y ,  had l e s s  t h e n  10% OM. The l o c a l  s u s c e p t i b l e  check 
averaged 20% DM. 
w. No e n t r y  was e r g o t  f r e e .  N ine teen e n t r i e s  devaloped Leas 
then 10% e r g o t  end on t h e  remainders e r g o t  s e v e r i t y  ranged f r o n  
11-332. E r g o t  s e v e r i t y  on l o c a l  s u s c e p t i b l e  ranged f r o n  3 4 % .  
DISCUSSION 
N a t u r a l  r u s t  p r e s s u r e  was good e t  ICRISAT Center ,  Bhavenisager,  
and Pune, moderate a t  K o v i  l p e t t i ,  end Low s t  Ludhiene end Ourgepura.  
Seven e n t r i e s ,  P  1564, 7042-1-4-4, P  1581, P 1591,P 1592, P 140, end 
700481-21-8, showed h i g h  l e v e l s  o f  r e s i s t a n c e  end t h e r e  were severe1 
o t h e r s  which showed good l e v e l s  o f  l o c e t i o n s  n o n - s p e c i f i c  r e s i s t a n c e  
a t  t h e  m a j o r i t y  o f  t h e  L o c e t ~ o n s .  Of t h e  23 e n t r i e s  t h a t  were 
advanced from t h e  1983 IPMRN, e i g h t  e n t r i e s ,  P  2890, 45-373, 
700481-22-8, P 542, P 1588, P  2880, 45-331, and SAD 421, developed 
more then 25% r u s t  s t  one o r  two o f  t h e  Locet ions .  The reasons f o r  
t h e i r  i n c r e a s e d  s u s c e p t i b i l i t y  w i l l  be Looked i n t o  d u r i n g  t h e  1985 
t e s t i n g  season. 
Two e n t r i e s ,  P 1591 and P  140, w i t h  a h i g h  degree o f  combined 
r e s i s t a n c e  t o  DM and r u s t  were i d e n t i f i e d .  These two e n t r i e s  w i l l  
a g a i n  be t e s t e d  t o  c o n f i r m  t h e i r  r e a c t i o n s  b e f o r e  t h e i r  u t i l i z a t i o n  i n  
b r e e d i n g  program. S e v e r a l  o t h e r  e n t r i e s  w t t h  e  h i g h  degree o f  OM 
r e s i s t a n c e  a l s o  showed good r u s t  r e s i s t a n c e  a t  s e v e r a l  L o c a t i o n s .  
F u r t h e r  s e l e c t i o n  i n  these Lines w i l l  be rnede t o  i s o l a t e  l i n e s  w i t h  
combined r e s i s t a n c e  t o  DM and r u s t  
7042-1-4-4, a s e l e c t i o n  from o r i g i n a l  p o p u l a t i o n  o f  7042, 
remained r u s t  f r e e ,  as  expec ted ,  a t  Bheveni sager,  ICRISAT Center ,  
K o v i l p a t t i  and a t  Ludhiena. I t  has, however, developed 1-2% r u s t  a t  
K o v i l p a t t i  and Durgapura.  Whether t h i s  has been due t o  seed m i x t u r e  
f rom o t h e r  sources  o r  due t o  i t s  s u s c e p t i b i l i t y  t o  t h e  r u s t  
p o p u l a t i o n s  a t  these l o c a t i o n s  needs f u r t h e r  i n v e s t i g a t i o n .  
The 1985 IPMRN 
The IPMRN w i l l  be c o n t i n u e d  i n  1985. S e v e r a l  new BOUrCeS o f  
r e s i ~ t a n c e  from germplasm screened a t  Bhavanisegar d u r i n g  t h e  1984 
r a i n y  season w i l l  be i n c l u d e d .  E n t r i e s  f o r  t h i s  t r i a l  a r e  welcome 
from s c i e n t i s t s  i n  t h e  n a t i o n a l  program p r o v i d e d  they have been shown 
t o  be r u s t  r e s i s t e n t  a t  t h e  home i o c a t i o n s .  
SEED SUPPLY 
S c i e n t i s t s  who want seed o f  any e n t r y  L i s t e d  I n  t h i s  r e p o r t  
s h o u l d  send a reques t  t o  M i l l e t  P a t h o l o g i s t s  a t  I C R I S A T  (address  g i v e n  
on i n s i d e  back cover  o f  t h i s  r e p o r t ]  i n d i c a t i n g  t h s t  t h e  seed request  
i s  from t h e  1984 IPMRh. 
Tabla  1. Test  Locations and cooperators  i n  t h e  1984 IPMRN 
------------------------------ 
Locat ions Cooperators 
Ludhiana S.S. Cheha L 
Durgapura Govind Singh 
Pune G.K. P a t i  1, B.S. P a t i  1 and 
Y.S. Jadhav 
Kovi L p e t t i  R .  Jagannadham 
Bhavan i saga r S . D .  Singh 
ICRISAT Canter S.D.  Singh and P .  MalLa Raddy 

Tabla 3 .  P m m m t  u m n  ~ m t  mevmrlt lmm~ o r  m t r i m s  i n  thm 18M 1- mt 
b v l l p m t t l  and mmvaniwpmr 
- 
Kovl Lpmtti Lh.vmnlup.r 
- 
Entry  Lower Lsaveu Uppar Leaves Lower Lmevms Wpmr Lmmvme 
R1 R2 R1 R2 R1 R2 K l  R2 
b o a t i o n  momn for  
m"tr1.m 
a ~ ~ g u r s s  .arm .mundmd-or?" t o  the nmermnt . h o l e  number mxcapt (1 
b ~ a n  o f  f i v e  ptotm tn msch r e p l t s a t f o n .  
Tilble 4 .  P ~ r c m c  moan runt D s r a r i t l a s ~  o f  e n t r i e s  4 "  ths 18&( IR(RW 8 %  Pun. 
and ICRISAT Center 
Pun ICRIMT C n t s r  
-- -- - 
Lower 1eav.s W p s r  1eav.S Lowar 1s.r.a Wp.r LmarDs 
R1 R 2  R1 R 2  R 1  R2 R 1  R2 
- -- - -- -- -- -- 
Entry 
Location mean f o r  
t e s t  B n l P : a 6  25 27 
' F ~ Q U ~ B S  mar. "roundad-offm t u  tha n m a m s t  who l o  n u d e r  . ~ ~ o p t  if 
5 .  P m r c m t  mean rumt smvmrlt imm~ Losatton "n n d  rmnpms o r  45 1- 
.n t r i .s  mnd mmmn. o f  th. LmcaL m u m c w t l b l e  c h m k  a t  s i x  1oo.tlonm 
dur ing  t h a  1984  rminy .mm*on 
-- 
Locot ions  
- -- . b 
Entry Lkrg- Ludh- Kor l -  B a r -  Pun. ICRI(LLT b a n  k n p .  
epura tana Lpmtti  mnlo- Center  
.Q r 
- 
7 1-19 
8 0-30 
8 0-36 
8 o - n  
9 0-35 
I P  8714-1 
P 2950 
J 1799 
45-329 
SAD 421 
Locat ion  mean f o r  
t e s t  entr1ee 2 2 4 9 12 24 9 
'~l~ures wmra "~ounded-ofr"  t o  tha  nearest  whola number axcmpt ( 1 .  
b ~ a a e d  on Individual r e p l i c e t i o n .  
'mean o r  tan p l o t #  from two r s p l i a a t i o n a .  
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